The epidemic had important military bearings, as the following points will illustrate:-Whole units were sometimes put out of action. One army brigade of artillery had at one time two-thirds of its strength laid up, and was unable tt go into action, though badly needed, for three weeks.
The German ar ies suffered heavily, and our Intelligence Branch had evidence that this was one of the factors which caused the postponement of a certain contemplated attack of very critical importance.
-The prevalence of respiratory catarrh was, I think, one of the causes of the increased mortality in the gassed cases during the summer months.
Some evidence was collected indicating the importance of the " law of redistribution" enunciated by Major. Zinsser, of the American Medical Corps, which must be considered in connexion with troop movements and drafting. A formation of troops may develop a certain immunity to its own organisms, but breaking up and re-distribution of such a formation may lead to epidemics, as such immunized men are brought into contact with other strains of. organisms, or take to other formations strains which are new to the latter and therefore not guarded against.
General W. S.-THAYER, M.C., U.S.A. Our experience has been very similar to that of Colonel Soltau.
In the latter part of April and May, almost simultaneously, in various regions occupied by the American Expeditionary Force, appeared this sudden epidemic, possibly first at Bordeaux, then at another point on the Marne, another in the Vosges, followed rapidly by its appearance in various camps, and then by a more or less general epidemic in the region of Bordeaux. At the outset it appeared to have several different foci-at least it was not recognized as starting from one individual-and spread rapidly in the camps, obviously by direct. contagion. The. symptoms at first were very mild, so that the condition rapidly earned the -name of three-days fever. There were no complications, very few respiratory symptoms, and no mortality whatever in these early cases, with one exception: this was the epidemic which broke out in one of our divisions when the Germans made a phosgene attack, and' in a group of men exposed to phosgene poisoning there were thirty or forty cases of pneumonia and rather a high death-rate. During May the epidemic, although it . 29 appeared in various places, became much less extensive, though it did not disappear. The character of the cases, however, became more severe during the summer, the duration longer, and the complications much more frequent. This went on until the latter part of September, when a great number of troops were coming from America, where there was also an epidemic, and in many instances an outbreak occurred on the boats on the way over. With the preparations for an offensive there. appeared a very sharp secondary epidemic with very serious respiratory complications. These were almost entirely pneumonia, and almost universally a pneumococcus pneumonia, quite a different story from the epidemic occurring in our camps last year in America, which was an epidemic due to a streptococcus in individuals convalescent from measles. Among other interesting facts from the epidemiological standpoint brought out in a meeting at the central laboratory at Dijon was the remarkable rise of the meningococcus infections. Meningococcus infection-meningitis -rose 400 per cent. with the September and October peak, land it is falling rapidly now.
Colonel STOCK, S.A.M.S.
Owing to cable delays it has not been possible to obtain a complete account of the recent outbreak of influenza in South Africa. From a recent official cable, however, it appears that the outbreak began towards the end of August and beginning of September at Durban, and presumably the infection was brought from India or East Coast ports. Towards the end of September and early in October the disease appeared in Capetown, the infection having probably been brought from Europe and ports on the West Coast of Africa. In most of the towns and localities to which the disease spread, the epidemic lasted about three weeks and has now practically subsided except in certain remote localities. It is estimated that about half the population of the Union of South Africa was attacked, while over 7,000 Europeans and 40,000 natives died-mostly middle-aged persons. The severity and mortality varied considerably in different localities and it has been stated that monkeys and baboons in different parts of the country were severely affected but no official confirmation has been received as to the accuracy of this report.
There are several mutilated K words in the cable message but it appears that .a mixed vaccine prepared from organisms isolated during General W. S. THAYER, M.C., U.S.A.
At the beginning of the epidemic in May, Major Zinsser went to various points at which the infection had broken out with a view to making bacteriological investigations. In a certain number of instances he found the influenza bacillus in the nasal secretions, but these patients had veiy few respiratory manifestations, the majority of them no appreciable coryza or bronchitis. They had a sudden onset of fever, with rather well marked general symptoms lasting several days-. Finally, in a group of cases at Dijon, seen very early, the influenza bacillus was isolated in a larger number than at first, and later on the respiratory symptoms were more common. In general it may be said that the influenza bacillus was found principally in the upper respiratory tract, diminishing on the whole down to the lung tissue. In certain cases, studied very early, an exceedingly small Gramnegative diplococcus was found, almost ultra-microscopic. It has not been thoroughly investigated, but it excited a good deal of interest in those early cases. The complicating organisms varied. In the earlier part of the epidemic, when pneumonia was so common, the organism as a rule was the pneumococcus, either in pure culture or in association with the streptococcus and influenza bacilli, but the evidence altogether is fairly definite that the great majority of pneumonia cases following this epidemic have been pneumococcal. There were isolated instances of small epidemics, largely streptococcal in character. In several places where the lung lesions' were a streptococcal broncho-pneumoniav, streptococcal empyema was relatively infrequent. In pneumonia, during the last few months, there has been very little empyema; a striking contrast to the conditions which prevailed in our epidemic in America following measles.
In some instances, meningococci have been cultivated from the lung tissue, and in one instance pure cultures of what appeared to be meningococcus agglutinated Pasteur type C serum in the sputa as well. I m-erely mention this fact without attempting to interpret it. The general feeling has been that this is a secondary factor. These observations have been made at several points. The pneumococcus found in the camp hospitals was, for the most part, of types 4, 3, and 2; there were relatively few cases of type 1. In summary, one . Goadby: Disczussion on Influenza .may say that the pneumonia that has followed these cases of influenza -if we call it influenza-has been, for the most part, pneumococcus pneumonia, though isolated instances of streptococcus bronchopneumonia have been seen; in other instances, streptococci have .occurred in connexion with pneuxnococci-a mixed infection. Sir KENNETH GOADBY, K.B.E.
I have recently studied a number of acute cases of the prevailing epidemic -of influenza in the wards the Royal Herbert Hospital, Woolwich. In all, about 1,000 cases were admitted, with a mortality of about 5 per cent. The majority were characterized by acute onset of malaise, with pain in limbs and frontal headache. Some of the cases had practically no lung symptoms but a large number developed an acute broncho-pneumonia commencing at the base of the lung and associated with blood-stained sputum of salmon-pink colour; very few showed the rusty sputum common in lobar pneumonia. Epistaxis was *cordmon, and a proportion of the cases showed a cyanosis of a curious -type not directly attributable to consolidation of the lung.
I made a bacteriological examination of thirty cases at various periods after the onset, from th.e first to the seveinth day. Seven cases had consolidation of the lung, twenty-seven epistaxis, twenty-seven broncho-pneumonia with red-stained sputum. For examination the sputum was collected directly into sterile bottles, taken to the laboratory and examined both by direct films and by culture. The films were stained by fram and counter-stained with carbol fuchsin, and a second film was also examined by fuchsind,. staining direct. Not a little difficulty is found in staining the short Gram-negative bacilli which were commonly found in the sputum, as the counter-staining by Gram, usinig the .ordinary dilute counter-stain, frequently failed to bring the organisms into view. The sputum was plated Qut on blood agar, using either freth normal blood or blood obtained under aseptic precautions and citrated. Sub-cultures were made from the plates on to blood agar. The citrated blood gave equally good results with the fresh human blood. The tubes were incubated for twenty-four hours before use.
The first cultures failed to grow l,uxuriantly, but when an alteration of the agar' from 6 to 10 was made, no difficulty was experienced in -obtaining cultures. In eighteen instances minute gum-drop colonies, have seen in the course of this epidemic really bear a resemblance to the cases of purulent bronchitis which we had earlier in the war. I should take the pulmonary varieties as follows: In the first place, the acute broncho-pneumonic cases, sometimes with haemorrhage, sometimes suppurative. There you get a dullness if it is sufficiently confluent, tubular breathing and increased vocal resonance. In another type of case where the bronchitis dominates, and where fairly early in the case the bronchi after being intensely red and injected become blocked with a purulent glutinous exudate, spreading perhaps into the bronchioles, the physical signs are quite different. Then in my experience you will often come to a case in which the patient looks obviously ill and suffering from respiratory distress, yet examination of the chest reveals surprisingly little amiss. There are scattered noisy rhonchi, but there are large areas of silence over that chest. On percussion there is a highpitched resonant note, and it might appear that there is very little wrong, yet careful examination shows that there is actual sucking of the intercostal spaces, and this is probablv because the bronchi are blocked more or less with a purulent glutinous exudate. Now these physical signs, although appearing quite different, are really fundamentally the same; it is simply a change in the distribution of the lesion. In the diffused broncho-pneumonia the distribution is amongst large patches of alveoli and bronchi which run one into the other, whereas in the second instance there are large areas cut off because the distribution is mainly in the bronchi. The third type is the ordinary classical lobar pneumonia, and then one goes on to what used to be calted the influenzal type of pneumonia, which is simply a spongy condition of the lung a diffused congestion with impaired air entry. It has not the same interest in this discussion as the two I have already mentioned. The point I would like to miiake is that all these varieties are really fundamentally the same type of disease, and that they depend first on the relative dominance of the septicoemic factor and the pulmonary factor, and, secondly, on the particular nature of the lesion in the lung. General W. S. THAYER, M.C., U.S.A.
A feature of these cases is the suddenness of the onset. Some men can tell you almost the exact place and minute when they began to feel ill-men practically drop out of the ranks while marching. The onset is accompanied by severe headache, sometimes chilly sensations, pain in the neck, general pain in the limbs, an aching pain throughout the body, and rapid rise of fever, usually to 1030 F. or more. The respiration and pulse as a rule are not much accelerated. The pulse is often rather slow as compared with the fever, and the appearance of the patient is noteworthy, the general flushing of the face, the injection of the conjunctiva, and the rather heavy and dull expression, so that the patients with influenza can be picked out from the end of the ward by their flushed expression and their rather dull and heavy eyes. There was very little cough; nose-bleeding at the outset was very common, but the respiratory symptoms were often unimportant, though sometimes later on there would be a dry pharyngitis, and sometimes a little coryza. After two to four days the temperature usually fell by crisis to normal, and in these early cases there was no mortality, and there were few or no complications. That was a very familiar picture, at once recalling the epidemic of 1889, when I had a personal experience of its suddenness of onset. The illness was not like the very severe colds with coryza followed by bronchitis, so common among our patients every winter, and I have not often recognized that picture commonly since the epidemic of 1889-90. The epidemic subsided, but cases continued, and gradually grew rather more severe. In the first place, chills were more common at the onset. The nose bleeding was very frequent. Herpes was not rare. Coryza was .much more common, and a dry pharyugitis was . commoner. Cough, soreness of the chest, and general bronchitis were present in a large proportion of cases. Expectoration was scanty at first, and later it was blood-stained. Mild diarrhoea was not uncommon. The fever ran from seven to nine days, instead of from two to four days, and not infrequently there was pseudo-crisis; after several days of fever the temperature would drop, and the patient feel quite well, and then there would be a return lasting several days, with great prostration and considerable exhaustion. Most of these cases, if imnmediately sent to hospital, recovered quickly; if put to bed immediately without having to be evacuated there were few complications, though a good many had a persistent bronchitis. Inthose patients who had to be evacuated-that is to say, who were carried from the Front, or, being in small camps, were taken some distance to hospital-the proportion of complications was very much greater. All of us are agreed that the proportioi of complications among the men who have to be carried even short distances is strikingly greater.
Major Moss brought some interesting figures at a meeting at Dijon relating to the-district round Bordeaux. In three base hospitals and two camp hospitals where-the patients for the most part had had to be evacuated there were treated 3,227 cases of influenza. The proportion of pneumonia in these five hospitals varied froni 15'58 per cent. to 40 per cent. In the same area there were two camp hospitals containing men who could be hospitalized immediately without being carried any distance, and here there were treated 7,877 cases with a proportion of pneumonia of 6 8 per cent. in one, and 7 per cent. in the other. I think there is a fallacy in these figures, because it is quite possible that some of those' patients who were evacuated to the other, hospitals were encamped there because they were ill already. Nevertheless, it is a very striking difference; the complications were much more numerous in the cases of patients who had to be moved. The complications were usually, apart from the simple bronchitis, pneumonia-in fact, they were almost always pneumonia-and came on usually in the common way. The fever did not fall; commonly there was no very acute onset of the pneumonia-there was no moment at which the observers noticed that the fever did not fall. Perhaps there were chilly sensations; the expectorations became blood-stained, sometimes extremely so, and then rusty. There were as a rule very few physical signs in the early stages. The respiration was somewhat accelerated, the pulse not much accelerated. As a rule cyanosis developed early. The patient became dull and apathetic. The physical signs in the chest usually consisted of here and there fairly good resonance throughout, perhaps with slight areas of dullness, and some modified areas of respiration; sometimes little areas of definite tubular breathing could be made out. Very often suddenly, a few hours or a day before death, the evidences of pneumonic consolidation rapidly spread. The first few signs, then, are indefinite evidences of what might be called wandering solidification, and then, very shortly before death, a widespread and considerable area of solidification. Patients with these symptoms, whose sputum as a rule was not very purulent, showed the picture so common in Berlin thirty years ago, which was well summed up by Beyer and Prudden, namely, that the striking feature was the frequent existence of an older focus of septic pneumonia, with evidences of sudden, explosive action, and the relative infrequency of suppuration, empyemas being found in two only out of seventy-five necropsies. There were, of course, other instances of similar epidemics in which the clinical picture was very much the same, except that the expectoration was more purulent, and the other symptoms were perhaps even graver than in many of these cases, leading on to a streptococcus broncho-pneumonia with multiple small abscesses. The mortality in the cases of streptococcus bronchopneumonia was very high, and the mortality in the other instances, which showed as a rule the pneumococcus of an indefinite type, was also sometimes very high, between 80 per cent. and 20 per cent. There were some instances, especially in patients at the Front, who were exposed rather severely in the region of Verdun, in which death occurredone or two days after the onset, most of these cases on necr.opsy showing a small central patch of solidification, the men having been ill a longer time, though the gravest symptoms had been noticed only a short while before.
In conclusion, this epidemic is analogous with that of 1889-90. I should like to ask what has been going on in the interval between these epidemics. Has the same malady occurred sporadically every year, or has there really been immunity? In connexion with the pneumonias following influenza there is one thing I have never seen before-namely, the occurrence of subcutaneous emphysema beginning in the neck and spreading sometimes over the whole body. A certain small percentage occurred in almost every considerable group of cases in the American Expeditionary Force. Yesterday I saw two cases at our hospital No. 29 at Tottenham. There is no evidence that these patients coughed especially hard, so that the emphysema is not due to efforts at coughing, such as occurred in the gas cases; it must be due to an abscess of the alveolar walls and of lung tissue which has allowed the escape of air into the interstitial tissue, but why it is so extraordinarily prevalent in this particular epidemic I do not know. I have been unable to find any reference to it as a common complication of pneumonia. As a common complication of pneumonia it is certainly very unusual.
Colonel LONGCOPE, M.C., U.S.A.
Probably owing to the fact that I was entirely unfamiliar with the disease,, it struck me as a most extraordinary and most interesting type. As it has occurred among the troops that I have seen in the American forces in France there were certain outstanding features that immediately attracted my attention, and there are a few points that I should like to emphasize. These are the flushed face, the swollen eyes, the tracheitis, the laryngitis, without any evidence of what the patient
